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DETAILED ACTION 

Response to Amendment 

In view of Applicant's amendments to the claims, the objection of claim 3 has 
been withdrawn. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1, and 8-20 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Schrems et al. (U.S. Patent No. 6,200, 873) in view of Klaus et-al. ("Atomic Layer 
deposition of Si0 2 Using Catalyzed and Uncatalyzed Self-Limiting Surface Reactions", 
provided in IDS). 

In re claim 1 , Schrems et al. disclose a method for fabricating patterned ceramic 
layers on areas of a relief that are arranged essentially perpendicular to a substrate 
surface, comprising: 

providing a semiconductor substrate (101); 
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forming relief structures (108 with 151 ) which are trench structures formed within 
a top side of the substrate, wherein internal areas are arranged essentially 
perpendicular to the top side of the substrate; 

filling the relief structures with a resist (152) in physical contact with the trench in 
the substrate and subsequently isotropically etching the resist to remove the resist to a 
relief depth, wherein a resist layer is obtained (see column 4, line 55 through column 5, 
line 12, and column 18, lines 16-25); 

depositing a ceramic layer synthesized from a ceramic material (see column 5, 
lines 12-40); 

anisotropic etching of the ceramic layer, wherein the ceramic layer remains at the 
areas arranged perpendicular to the top side of the substrate, and wherein a top side of 
the resist layer situated below the ceramic layer is at least partially uncovered (see 
column 5, lines 40-50 and Figure 6b); and 

subsequently removing the resist layer (see column 5, lines 50-65). 

Schrems et al. does not disclose the method wherein the ceramic material is 
formed by means of a low temperature ALD method, wherein the low temperature ALD 
method is performed at a temperature lower than a softening temperature of the resist. 

Klaus et al. disclose the method of forming a ceramic layer by means of a low 
temperature ALD method, wherein the low temperature ALD method is performed at a 
temperature lower than a softening temperature of the resist (see entire article, 
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especially second paragraph of page 436, first paragraph of 437, the second and third 
full paragraph of 438). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to utilize a low temperature ALD method in the method of Schrems 
et al. in order to allow for a conformal layer within a high aspect ratio trench capacitor 
and because it allows the incorporation of polymers and other temperature sensitive 
materials that are useful in microelectronic devices (see second paragraph of page 
436). 



In re claim 8, Klaus et al. disclose the method wherein the ceramic layer is 
produced by a catalytic ALD method, wherein the semiconductor substrate is arranged 
in a reaction space, and a cycle is carried out, comprising: 

introducing a first precursor compound into the reaction space, wherein the first 
precursor compound is adsorbed on the surface of the substrate; 

removing excess unbound first precursor compound from the reaction space; 

introducing a second precursor compound into the reaction space, wherein the 
second precursor compound is adsorbed on the surface of the substrate; and 

removing unbound second precursor compound from the reaction space, 
wherein a catalyst is added to at least one precursor compound, wherein the catalyst 
catalyses the reaction of the first precursor compound with the second precursor 
compound (see entire article, especially page 436 and 438). 
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In re claim 9, Klaus et al. disclose the method wherein the catalyst is an 
aromatic nitrogen base (see entire article, especially page 436 and 438). 

In re claim 10, Klaus et al. disclose the method wherein the aromatic nitrogen 
base is pyridine (see entire article, especially page 436 and 438). 

In re claim 1 1 , Schrems et al. and Klaus et al. disclose the method wherein the 

r 

ceramic layer is synthesized from Si0 2l Si 3 N 4 , AI2O3 or a combination of these 
compounds (168 of Schrems and abstract of Klaus et al.). 

In re claim 12, Schrems et al. disclose the method wherein filling the relief 
structures with a resist to a specific relief depth comprises: 

filling the relief structure completely with the resist; and 

removing the resist layer to the specific relief depth (see column 4, line 55 
through column 5, line 12; and Figures 6a-6b). 

In re claim 13, Schrems et al. disclose the method wherein the resist layer is 
planarized after the relief has been completely filled with the resist (see column 4, line 
55 through column 5, line 12). 

In re claim 14, Schrems et al. disclose the method wherein the relief structures 
comprise high aspect ratio trenches (see Figure 6a). 

In re claim 15, Schrems et al. disclose the method wherein the trenches are 
functionally processed to produce capacitors (see Figure 6g and abstract). 
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In re claim 16, Schrems et al. disclose a method for fabricating patterned ceramic 
layers on areas of a relief that are arranged essentially perpendicular to a substrate 
surface, comprising: 

providing a semiconductor substrate (101 ); 

forming relief structures (106 with 151 ) which are trench structures formed within 
a top side of the substrate (108), wherein internal areas are arranged essentially 
perpendicular to the top side of the substrate; 

filling the relief structures with a resist (152) in physical contact with the trench in 
the substrate and subsequently isotropically etching the resist to remove the resist to a 
relief depth, wherein a resist layer is obtained (see column 4, line 55 through column 5, 
line 12, and column 18, lines 16-25); and 

depositing a ceramic layer (168) synthesized from a ceramic material. 

Schrems et aL does not disclose the method wherein the ceramic material is 
formed by means of a low temperature deposition method, wherein the low temperature 
deposition method is performed at a temperature lower than a softening temperature of 
the resist. 

Klaus et al. disclose the method of forming a ceramic layer by means of a low 
temperature method, wherein the low temperature method is performed at a 
temperature lower than a softening temperature of the resist (see entire article, 
especially second paragraph of page 436, first paragraph of 437, the second and third 
full paragraph of 438). 
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It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to utilize a low temperature process in the method of Schrems et al. 
in order to allow for a conformal layer within a high aspect ratio trench capacitor and 
because the low temperature process allows the incorporation of polymers and other 
temperature sensitive materials that are useful in microelectronic devices (see second 
paragraph of page 436). 

In re claim 17, Klaus et al. disclose the method wherein the low temperature 
deposition method comprises an ALD method (see entire article, especially second 
paragraph of page 436, first paragraph of 437, the second and third full paragraph of 
438). 

In re claim 18, Klaus et al. disclose the method wherein the deposition of the 
ceramic layer is carried Out at a temperature of less than 100 °C (see entire article, 
especially the second and third full paragraph of 438). 

In re claim 19, Schrems et al. disclose the method wherein a heat treatment step 
for densifying the ceramic layer is carried out after the removal of the resist layer (see 
column 5, lines 12-40). 

In re claim 20, Schrems et al. disclose a method for fabricating patterned ceramic 
layers on areas of a relief structure formed within a substrate, comprising: 
providing a semiconductor substrate (1 01 ); 
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forming relief structures (108 with 151) which are trench structures within a top 
side of the substrate; 

filling the relief structures with a resist (152) in physical contact with the trench 
structures in the substrate and subsequently isotropically etching the resist to a relief 
depth, wherein a resist layer is obtained (see column 4, line 55 through column 5, line 
12, and column 18, lines 16-25); 

depositing a ceramic layer synthesized from a ceramic material (see column 5, 
lines 12-40); 

anisotropic etching of the ceramic layer, wherein the ceramic layer remains at the 
areas arranged perpendicular to the top side of the substrate, and wherein a top side of 
the resist layer situated below the ceramic layer is at least partially uncovered (see 
column 5, lines 40-50 and Figure 6b); and 

removing the resist layer (see column 5, lines 50-65). 

Schrems et al. does not disclose the method wherein the ceramic material is 
formed by means of a low temperature ALD method, wherein the low temperature ALD 
method is performed at a temperature lower than a softening temperature of the resist. 

Klaus et al. disclose the method of forming a ceramic layer by means of a low 
temperature ALD method, wherein the low temperature ALD method is performed at a 
temperature lower than a softening temperature of the resist (see entire article, 
especially second paragraph of page 436, first paragraph of 437, the second and third 
full paragraph of 438). 
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It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to utilize a low temperature ALD method in the method of Schrems 
et al. in order to allow for a conformal layer within a high aspect ratio trench capacitor 
and because it allows the incorporation of polymers and other temperature sensitive 
materials that are useful in microelectronic devices (see second paragraph of page 
436). 

Claims 2-6 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Schrems et al. (U.S. Patent No. 6,200, 873) and Klaus et al. ("Atomic Layer deposition 
of Si0 2 Using Catalyzed and Uncatalyzed Self-Limiting Surface Reactions", provided in 
IDS) in view of Nguyen (U.S. Patent No. 6,689,220). 

The combined Schrems et al. and Klaus et al. disclose the method as claimed 
and rejected above, including method wherein the ceramic layer is deposited by an ALD 
method, in which the semiconductor substrate is arranged in a reaction space and a 
cycle is carried out, comprising: 

introducing a first precursor compound into a reaction space, wherein the first 
precursor compound is adsorbed on the surface of the substrate; 

removing unbound first precursor compound from the reaction space; 

introducing a second precursor compound into the reaction space, wherein the 
second precursor compound is adsorbed on the surface of the substrate; and 
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removing unbound second precursor compound from the reaction space (see 
, Klaus et al., entire article, especially page 436, and third full paragraph of 438). 

Schrems et al. and Klaus et al. do not disclose the method wherein the ALD 
method is a radical-assisted ALD method. 

Nguyen disclose the method of utilizing a radical-assisted ALD method (see 
column 2, lines 23-42). It would have been obvious to one of ordinary skill in the art at 
the time the invention was made to utilize a radical assisted ALD method in order to 
allow for lower temperature processing and to allow for wider selection of precursor 
solutions. 

In re claim 3, the combined Schrems et al., Klaus et al. and Nguyen disclose the 
method wherein radicals are produced from at least one portion of a first or a second 
precursor compound, wherein the radicals react with the precursor compound adsorbed 
on the substrate surface to form the deposited material (see Nguyen, column 7, line 50 
through column 8, line 63). 

In re claim 4, the combined Schrems et al., Klaus et al. and Nguyen disclose the 
method wherein the cycle is repeated until a desired layer thickness of the ceramic layer 
is reached (see Klaus et al. page 436, second to last paragraph or Nguyen column 3, 
lines 60-65). 

In re claim 5, the combined Schrems et al., Klaus et al. and Nguyen disclose the 
method wherein the radicals are produced by means of a plasma (see Nguyen see 
column 7, lines 20-30). 
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In re claim 6, the combined Schrems et al., Klaus et al. and Nguyen disclose the 
method wherein the precursor compound is deposited in a cycle, comprising the 
following steps: 

introducing the precursor compound into the reaction space and removing 
unbound precursor compound from the reaction space, wherein the cycle is repeated at 
least once (see Klaus et al. see entire article, especially second paragraph of page 436, 
first paragraph of 437, the second and third full paragraph of 438).. 

producing radicals from at least one portion of the precursor compound, wherein 
the radicals react with the precursor compound deposited on the substrate surface (see 
column 7, line 50 through column 8, line 63). 



Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over Schrems 
et al. (U.S. Patent No. 6,200, 873, hereinafter referred to as Schrems et al. '873), Klaus 
et al. ("Atomic Layer deposition of SiC>2 Using Catalyzed and Uncatalyzed Self-Limiting 
Surface Reactions", provided in IDS), and Nguyen (U.S. Patent No. 6,689,220) in view 
of Schrems (U.S. Patent No. 6,500,707, herein after referred to as "Schrems 707). 

The combined Schrems et al. '873, Klaus et al. and Nguyen disclose the method 
as claimed and rejected above, but does not disclose the method wherein the ceramic 
layer is constructed from AI2O3. Schrems 707 disclose the method of forming a 
dielectric of either silicon oxide or aluminum oxide (see column 9, lines 15-30). 
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It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to form the collar of Schrems et al. '873 with aluminum oxide, 
because as Schrems 707 discloses aluminum oxide and silicon oxide are 
interchangeable as trench dielectrics since they allow for electrical insulation and since 
it has been held that the selection of a known material based on its suitability for its 
intended use supported a prima facie obviousness determination in Sinclair & Carroll 
Co. v. Interchemical Corp., 325 U.S. 327, 65 USPQ 297 (1945). See also In re Leshin, 
227 F.2d 197, 125 USPQ 416 (CCPA 1960). Further, the examiner notes that the 
method of Klaus et al. is suitable for aluminum oxide as well as silicon oxide (see Klaus 
et al. page 437, second full paragraph) 

Response to Arguments 

Applicant's arguments filed July 5, 2005 have been fully considered but they are 
not persuasive. Applicant argues that Schrems does not disclose the method of forming 
the resist in contact with the trench since Schrems teaches the method of lining the 
trench with a liner layer or layers. The examiner notes that while the liner (151 ) of 
Schrems may be lining the substrate, the liner defines another trench or relief structure 
within the substrate with a smaller diameter or opening. The Applicant has not required 
that the resist be physically in contact with the substrate sidewall, but only that a relief 
structure which are trench structures be formed within a top side of the substrate and 
that the resist be in physical contact the trench in the substrate. Thus, the trench (108) 
line with the liner (151 ) can be considered the trench or relief structure of the present 
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claim limitation, which is provided in physical contact with the resist (152, see Figure 
6a). 

Applicant also argues that Schrems make the use of a resist for the sacrificial 
layer unworkable because the collar layer deposition at Col 17, lines 53-60 require 
temperatures in excess of 1 000 degrees C. The examiner disagrees and notes that 
Schrems clearly discloses an embodiment in which the photoresist may be used instead 
of polysilicon (see column 18, lines 15-25). Therefore, Schrems et al. disclose that a 
resist would be workable in the method as disclosed, and Applicant's mere allegation of 
there being no possibility of success is not persuasive. 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
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the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jennifer M. Kennedy whose telephone number is (571) 
272-1672. The examiner can normally be reached on Mon.-Fri. 9:30-6:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Michael S. Lebentritt can be reached on (571) 272-1873. The fax phone 
number for the organization where this application or proceeding is assigned is 571 - 



Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-21 7-91 97 (toll-free). 
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